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Abstract 


This paper documents the changing geography of the Canadian manufacturing sector over a 
twenty-two year period (1976-1997). It does so by looking at the shifts in employment, as well as 
other measures of industrial change, across different levels of the rural/urban hierarchy—central 
cities, adjacent suburbs, medium and small cities, and rural areas. 


The analysis demonstrates that the most dramatic shifts in manufacturing employment were from 
the central cities of large metropolitan regions to their suburbs. Paralleling trends in the United 
States, rural regions of Canada have increased their share of manufacturing employment. Rising 
rural employment shares were due to declining employment shares of small cities and, to a lesser 
degree, large urban regions. Increasing rural employment was particularly prominent in Quebec, 
where employment shifted away from the Montreal region. By way of contrast, Ontario’s rural 
regions only maintained their share of employment and the Toronto region increased its share of 
provincial employment over the period. The changing fortunes of rural and urban areas was not 
the result of across-the-board shifts in manufacturing employment, but was the net outcome of 
differing locational patterns across industries. 


Change across the rural/urban hierarchy is also measured in terms of wage and productivity 
levels, diversity, and volatility. In contrast to the United States, wages and productivity in Canada 
do not consistently decline moving down the rural/urban hierarchy from the largest cities to the 
most rural parts of the country. Only after controlling for the types of manufacturing industries 
found in rural and urban regions is it apparent that wages and productivity decline with the size 
of place. The analysis also demonstrates that over time most rural and urban regions are 
diversifying across a wider variety of manufacturing industries and that shifts in employment 
shares across industries—a measure of economic instability—has for some rural/urban 
classifications increased modestly. 


Keywords: manufacturing location, rural economies, urban economies, wages, labour 
productivity, diversity, and volatility 
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Executive Summary 


It is often argued that new technologies and improvements in transportation are making it easier 
to decentralize economic activities away from congested mega-cities to smaller cities and rural 
areas. In contrast, economic geographers have noted that strong centralizing tendencies are 
associated with the advantages of a large labour pool and advantageous interactions that take 
place in large cities. 


Despite this interest in the changing importance of cities, we know surprisingly little about the 
changing location of manufacturing production in Canada. To date, no study has systematically 
attempted to measure the shifting geography of the Canadian manufacturing sector in both rural 
and urban areas of Canada. This paper fills this gap in our knowledge by tracking the actual 
course of economic development in the manufacturing sector of Canadian cities over the last 
quarter century. Using longitudinal data on output and wages, along with a specially constructed 
fixed geographical code, the paper provides a picture of changes in the manufacturing sector that 
have occurred across various units in the urban/rural’ hierarchy—large central cities, their 
suburbs, medium and small cities, and rural areas. 


There are several questions that this paper seeks to answer regarding the location and structure of 
manufacturing economy in urban and rural parts of Canada: 


1) Has there been a shift from the centre of large urban areas—Toronto, Montreal and 
Vancouver—to their outlying suburbs or has there also been a shift down the rural-urban 
hierarchy towards rural areas? 


>» There has been a large shift in manufacturing employment out of the central core of 
large metro areas—but most of this has been to the large metro suburbs. When both 
central core and suburbs are considered together, the analysis shows that large cities 
have only experienced a marginal loss in their share of employment. 


> This shift has continued unabated over the last three decades. 

> The analysis also shows that there has been a small increase in the share of 
manufacturing employment in rural regions, and this was primarily in those rural 
areas located adjacent to cities. 

> Looking at Canada as a whole, therefore, there has been no apparent change in the 


underlying structure of the Canadian economy that favours rural regions over large 
urban centres or visa versa. 
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2) Do we observe significant differences between the rural and urban locational trends 
across different regions, and specifically in Ontario and Quebec? 


> Ontario and Quebec have experienced contrasting trends in the location of 
manufacturing production over the study period. Employment in Ontario has tended 
to concentrate in the Toronto region, particularly in the suburbs surrounding the new 
City of Toronto. By way of contrast, the Montreal urban area has experienced a fall in 
its share of Quebec manufacturing employment over the study period. Manufacturing 
employment in Quebec has concentrated increasingly in rural parts of the province. 


3) Are the shifts in the location of manufacturing production similar across all industries or 
has it primarily been driven by a subset of industries ? 


> The increasing share of manufacturing employment in the outlying suburbs of large 
metropolitan regions has been driven by a general shift in production across almost all 
sectors. The exception is the science-based sector, which has tended to concentrate 
more and more at the top end of the rural urban hierarchy—that is, in medium sized 
metropolitan areas and in the fringes of large metropolitan areas. 


To examine differences in the character of the economic base provided by rural and urban 
manufacturing economies in Canada, we compare wage rates and labour productivity across 
regions as well as the degree to which urban and rural economies differ in their industry 
specialization and their levels of stability. In particular we ask: 


1) Do production worker wages and labour productivity fall as we move from the largest 
urban centres to the most remote rural regions, as has been observed in the United 
States ? 


> The average wage rates in manufacturing are not considerably lower in rural areas 
than in the central metro areas. This is in marked contrast to the United States where 
wage rates in rural areas are considerably lower. But this cross-country difference 
disappears once industry structure is considered. Rural areas tend to have a larger 
percentage of their employment in industries that pay higher wages. Once industry 
structure is accounted for, plants in rural areas are found to pay lower wages in 
Canada. 


2) Are there significant differences in the structure of rural and urban manufacturing 
economies ? 
>» Larger cities are more diversified than smaller cities and rural areas. Larger cities have 
a wider range of industries. Over time, these differences between smaller and larger 
cities have narrowed, but only slightly. 
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I. Introduction 


Manufacturing firms in Canada operate in a highly competitive environment in which market 
shares can shift rapidly amongst new, incumbent, and exiting firms (Baldwin, 1995). In such a 
dynamic environment, there is a large potential for change in the location of industrial 
employment. Moreover, the changeable fortunes of firms and industries can have a strong affect 
on the economic structures of local economies, be they large cities or small towns. 


Keeping these points in mind, the objectives of this paper are two fold. First, we wish to 
document the changing geography of the Canadian manufacturing sector over a twenty-two year 
period (1976-1997) by looking at the shifts in employment across different levels of the 
rural/urban hierarchy—central cities, adjacent suburbs, medium and small cities, and rural areas. 
The analysis concentrates on the manufacturing sector because of its central importance in the 
economic system. While it only accounts for about 20 percent of total employment, it is still one 
of the largest sectors in most areas.' As of 1986 in Canada, the percentage of the rural labour 
force in manufacturing is only slightly behind the percent in the primary sector (Ehrensaft and 
Beeman, 1992). In the U.S., manufacturing had replaced agriculture as the primary economic 
base for much of the U.S. rural mid-west by 1992 (Bernat, 1997). Therefore, even in 
predominantly rural areas, manufacturing is a significant source of employment. 


We seek not only to measure shifts in aggregate manufacturing employment across the 
rural/urban hierarchy, but also the industrial composition of these changes. That is, we are 
interested in whether these shifts are broad-based, encompassing a wide selection of industries, 
or whether they are driven by a small selection of industries. Broad-based change may reflect 
structural shifts in the economy that favour one or more parts of the rural/urban hierarchy over 
others. For example, falling transportation and communication costs can make rural parts of the 
country a more attractive location for manufacturing production (Kilkenny, 1998). On the other 
hand, change may be more industry specific. Large urban regions may provide the necessary 
access to skilled workers and specialized suppliers to attract and keep knowledge-based 
industries. Rural regions may be more attractive to labour-intensive industries because worker 
wages are often lower in these regions (Kilkenny, 1998). 


Second, we are interested in measuring the degree to which the economic structures of rural and 
urban areas have changed over time. These changes are measured across three dimensions: 
relative wage and productivity levels, economic diversity, and exposure to economic shocks. For 
the first dimension, wages and labour productivity, we ask whether there are substantial 
differences in wage levels and productivity across our geographic areas and in their trends over 
time. Measuring variation in wages is important because of its relationship to the economic base 
provided by an industry, while measuring differences in productivity across the rural-urban 
divide is important because of the close link between productivity and industrial competitiveness 


(Porter, 1990). 


! While services as a whole are more important, it is probably inappropriate to make comparisons to the service 
sector as a whole. Services contain such diverse production activities as communications, transportation, retailing 
and wholesaling. Measured in terms of value-added, manufacturing is larger than each of these sectors. 
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There is considerable evidence from Canada and the U.S. that wages and productivity vary 
regionally. U.S. rural areas have markedly lower levels of wage rates and labour productivity 
than more urbanised places (Gale, 1997 and 1998). At the more aggregate geographic scale of 
U-S. states, there is evidence of substantial and persistent differences in productivity (c.f. 
Ciccone and Hall, 1996; Rigby and Essletzbichler, 2000). In Canada, there is also strong 
evidence that labour productivity varies across Canadian provinces (Anderson, 1990; Rigby and 
Anderson, 1993) and between urban centres (McCoy and Moomaw, 1995). This paper is the first 
attempt that we are aware of to measure differences in labour productivity and the average wage 
rate across the entire Canadian rural/urban hierarchy. 


In addition to differences in wage and productivity levels, we also seek to describe how these 
variables change over time, and in the case of productivity, what industries are driving change. 
Here we are interested in determining whether wages and labour productivity are static over time, 
following no discernable trend, or whether we observe rural and urban places moving further 
away from the national average or converging with it. We want to identify these trends because 
they speak to changing relative standards of living (wages) and changes in the underlying 
competitiveness (productivity) of rural and urban areas of the country. 


The second dimension of structural change is diversity. Here we ask whether there has been 
significant change in the degree of manufacturing diversity or specialization across various levels 
of the rural/urban hierarchy. Stability in terms of employment shares can mask whether 
geographic regions have become more or less specialized. Although regional specialisation can 
be associated with an increase in incomes and employment (witness Silicon Valley), 
specialization is sometimes associated with greater risks of economic shocks and resultant higher 
rates of unemployment (Malizia and Ke, 1993). Jane Jacobs (1969, 1984) has been a strong 
proponent of the view that diversified cities are the most dynamic. 


The third and final dimension of change is instability. Instability arises because of the expansion 
or contraction of industries, or their entry and exit. We measure both phenomenon here and 
contrast the extent to which measures of share change at the industry level differ substantially 
across the rural/urban hierarchy. By measuring instability it is also possible to test informally 
whether greater economic diversity is positively associated with economic stability in Canada. 


The remainder of the paper is organized as follows. Initially, we review recent evidence of the 
changing location of industrial production in Canada and the United States (Section 2). A 
description of the methodology for defining the rural/urban hierarchy is then presented (Section 
3) and this is followed by a discussion of the results, which focuses on trends in employment 
shares, wage rates and labour productivity, measures of diversity/specialization and instability 
across the Canadian rural/urban hierarchy over time (Section 4). A brief conclusion is then 
included (Section 5). 
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2. Changing Geography of Manufacturing Production: Evidence 
from the United States and Canada 


In the United States, the share of manufacturing employment in older metropolitan areas has 
declined consistently since the end of the Second World War. The fringes of older metropolitan 
areas, new metropolitan areas (those counties more recently classified as urban) and rural areas 
have all gained shares (Nucci and Long, 1996 and 1997). These broad changes across urban and 
rural categories mask considerable variation at the regional level. Older metropolitan areas in the 
Northeast and Midwest have seen their shares of national employment fall, while over the same 
post-war period, the older metro regions’ share of employment in the West and South have 
increased (Nucci and Long, 1996). In recent years, however, even the metro areas in the West 
and South have experienced falling shares of employment (Nucci and Long, 1997). At the other 
end of the urban-rural hierarchy, non-metropolitan employment shares in the Midwest and South 
have increased, while they have remained relatively stable in the West and Northeast (Nucci and 
Long, 1996 and 1997). In general, there has been a shift away from the Midwest and Northeast 
towards the South and West and a relative, and at times absolute, decline in manufacturing 
employment in older metropolitan areas in the United States. 


Canada has not experienced the same degree of regional shifts in manufacturing production. 
Manufacturing output is still concentrated in Ontario and Quebec, which together accounted for 
79.1% of manufacturing employment in 1976 and 75.6% in 1997, a moderate decline of 3.5% 
(see Table 1). Much of Ontario and Quebec’s relative decline can be attributed to Alberta’s 
growing share of manufacturing employment. At the metropolitan level in Canada, some have 
argued that goods production has shifted from larger to smaller metropolitan centres (Coffey, 
1994; Coffey and Polése, 1988). Coffey and Shearmur (1998) have documented the evolving 
pattern of employment across Canadian urban areas. They find that between 1971 and 1991 cities 
have diversified their economic bases across service and goods producing industries. However, 
they find those urban areas that are specialized in manufacturing activities have tended to become 
even more specialized in manufacturing through time. Left unanswered for Canada is how 
industrial change in the manufacturing sector has differentially affected rural and urban areas. 


Analytical Studies Branch — Research Paper Series a Statistics Canada No. 11F0019 No. 169 


uoNelnyqe) jeloads ‘sammpovjnuey jo AdAing [enuuy :901n0S 

‘UBMOYOIBYSeS pue egoUr SpNjoul saiiesd , 

“YOIMSUNIG MON puke RI]}ONS BAON ‘purls] pleMpy doullg ‘pue[puNoJMAN Sapnyjoul epeuvyg onurepy, 

‘SUIPUNOI 0} INP YO] 01 ppe OU KEW saieYs (Z puke {SUOISIADI BIVP JO asNedaq sain paysiqnd wo Apysiys Aiea Avw syeyo} usw Aojdwiy (| :a10N 


(0'O01) O€EOr8'I (oS) SCOP 9ST (99) SPrs‘ozl (L'b) 6S€°98 (p'8r) €08'068 (72172) 906'00S (9p) S67 S8 L661 
C(O 00D aS rc Sian (8°8) S8E79OSl CLE SSL LOI (Sp) 887'6L (6:87) 996 198— (1-17). LOr1sP (Liv) pvLlr'es 9661 


(OOOL) SIPrIL'l (88) O@P‘OST (8°S) LI7‘66 (pp) €€E'SL CGP) OOPS = (ELC) 6CL SOV 16) Sle cs S661 
(O';OO1) ELP699'T (68) OO06‘LHI (L'S) 616 (€'p) 806°IL GOESh) "10: Cisaee (7, LC) 239 197.) (62) 05S 18 p661 
(0001) TIP EPI (06) 897 8rI (S'S) 176°06 (tr) 81169 (GiSt) Feel SOSe (PLC) 61C. 0S) (or) CSI IS £661 
(O'001) O78‘'ZTL9'I =: (6 8) «OL 68 FI (€°S) S80€'88 (lr) 8P8‘L9 (C6P) ESO'STS 6 (717) TOR ¢Sr (19) 916'r3 7661 
(O.O01) 669°9EL'T (78) 816‘'7rI (€°S) 99716 (6°€) 8789 (9°0S) €L78L8 (O'LZ) OLL‘89p (0S) 807'L8 1661 
(0001) SOO‘898‘T (€'8) OEP HST (6'7) 78E'l6 (6°€) €60°EL (90S) 90S‘Sp6 (H'LZ) EES'TIS (6H) 190°T6 0661 
(O'0OT) EIP'896'T (18) TZO6‘8ST (L'v) Z9OL‘16 (O'r) 60°8L (LIS) S88°9I0'I (9°97) 9T0'P7S (O'S) PHSL‘86 6861 
(O'OO1) SE6'SHO'T (BL) SI7ZSI (Sv) O0L‘98 (OP) tE89° LE (OLS) 961 C66.. (L-L0) SSE 8ES  (O-S) 181-26 886 
(O'OO1) O1P'E98'l (OL) I8P THI (CWeho se (O'r) €08°EL (CIS) O77'9S6 (6L7) OSP'O7TS (O'S) SH‘ L861 
(OOO) 60€'808'I (HL) P8ETEEl (Zp) SEE OL OP) TeLele (LIS) S8I‘'Se6 (8°47) 98Pr'E0S (6'r) SEI‘88 9861 


(0081) CIS 998 15 (972) 099 PEI (tr) OLO PL (O'r) 9OL‘OL (91S) ILE'II16 (8LZ) 8E6'06F (8'r) 89TI'H8 C861 
((C'O0Gd) CLS 4GEL ALL). 98 Tel (fe Ser al (I'p) p9T‘OL (BIG) =CCS ORR (287) LE pkel 18) 807 cs p86! 


(0'001) LLS'0L9 T- (08) 871 CEI Care OR Coc, Py) SCCOL (TOS) 6IS'8E8 (H87Z) T68'rlLr (6) PESIB €86l 
(OQ OG1LI*19L LOL Ls (7:8) =SP1 OE (9p) €00'6L (SOPOT G6 IROL (L'6r) v7S‘9r8 (787) Eveosr (6) SS9'78 T861 
(O'OO1) C7 BP8'l (98) T6Pr'8SI (9'p) TPL‘Ss (Ty) 9I7'8L (T6v) OTLOI6 (H87) Eb6E'P7TS (6b) $9716 1861 
(0 O01) C20 SS tr 1958) SL ip 6cl (yy) v9S‘08 (€'p) O€8'8L (CE6P) CECE S0Gm (GSC) 2rO 92S (0:5) IPP 16 0861 
(O'OOT) SEEOSsl (98) 869'8CI (I'p) S9L‘OL CL ty S1 EOL (€6r) OLGII6 (6872) OL PES (O'S) OLE'Z6 6L61 
(HUG OL SSE ly 4978) “ScO'es I CE V 061- EL (Op) SLI‘TL (iby) 2519 GES — (C67) LOR CCS (8) 87C 98 8161 
(POG IIR e On le Ce O27 byl (O'r) 6L7°L9 (I'p) 99°69 (CEP) Piecrs, (660) SIG 66Y § AS h8coaLs LL6I 
(O'OO1) IpZ6eL't (18) vES‘OrI (6°€) 66°99 Cat) BES*6L CO 6 sO ES CS8a 1 08) WILLE Ces 2 (8 P18 78 9161 
(a1eys JUddIAd) JUDUIAO[GWa 
[VIO [, [VLIUIAOIg viquinjod yshiug RLIOG LV gS oleidg O11eJUO 29qang pepeuey suey 


L661-9L6] ‘UoIsay Aq yuowAOldurg SurMjovjnueyy [eo], *[ aquy 


Statistics Canada No. 11F0019 No. 169 


Analytical Studies Branch — Research Paper Series 


3. Methodology 


3.1 Measuring the Canadian rural/urban hierarchy: Beale codes 


In this paper, we ask whether smaller cities or rural areas have become more important over time, 
because of the gradual shift of industry out of large metro centres down the rural/urban hierarchy 
chain. This requires a classification system of the rural/urban hierarchy that can be consistently 
applied over time. For this purpose, we use a modified version of the Beale rural-urban coding 
system that was originally developed by the U.S. Department of Agriculture to identify the 
‘location’ of counties within the rural-urban continuum or what might be roughly considered the 
rural/urban hierarchy (see GAO, 1989; Butler, 1994).? Our Beale coding system originally 
consisted of eleven categories of rural and urban places and uses census divisions, which are 
largely equivalent to U.S. counties, as its base geographic unit.’ For the purpose of this paper, we 
have collapsed these eleven categories into six. We have done so for ease of exposition and 
because many of the rural classifications include few plants, which would have resulted in the 
suppression of some of our results in order to preserve the confidentiality of respondents. The six 
categories are summarized in Table 2. 


The Beale coding system classifies census divisions based on their relationship to the Canadian 
rural/urban hierarchy as defined by the size of Census Metropolitan Areas (CMAs) and Census 
Agglomerations (CAs) that they encompass or in which they are included. The census divisions 
are classified first by whether they belong to a metropolitan area and then by the population of 
that metropolitan area. Outside the metropolitan area, they are classified on the basis of their 
location relative to metropolitan regions (e.g., Nonmetro-Adjacent versus Nonmetro- 
Nonadjacent) (see Table 2). Therefore, the Beale coding system contains both hierarchical (size) 
and geographic (location) components. It provides us with a perspective on the influence of 
location and position within the rural/urban hierarchy on industrial change. 


Figure 1 illustrates the geographic pattern of the Beale coded census divisions for 1976. There 
were three Large Metro classified census divisions in that year, Montreal, Toronto and 
Vancouver. Associated with each of these are counties that overlap or are encompassed within 
their CMA boundaries, the Large Metro Fringe. More numerous are Medium Metro and Small 
Metro areas, which are found in all provinces except for Prince Edward Island. Medium Metro 
areas include cities like Halifax, Ottawa, and Calgary. Small Metro areas include cities like 
Fredericton (New Brunswick), Kingston (Ontario), or Kelowna (British Columbia). Often 
bordering metropolitan areas are rural Nonmetro-Adjacent classified census divisions. Note, 
however, that census divisions are classified Nonmetro-Adjacent only if they border on a CMA 
or CA boundaries and hence, the large number of cases where census divisions are classified as 
Nonmetro-Nonadjacent census divisions (see Figure 1). Nonmetro-Nonadjacent are the most 
common census divisions, which cover most of Canada’s landmass. 


2 See McGranahan et al. (1986) for a US comparison of social and economic characteristics by Beale code classes. 
3 For their application to Canada, see Ehrensaft and Beeman (1992). 
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Table 2. Description of Beale coding system 


Central and most populous census division of a CMA with a population greater 
Large Metro ee 
than | million 
Fri Remaining census division(s) within or partially within a CMA with a 
PAP ENS ALO Ss population greater than | million 
) sediuin Ml Census division(s) containing, within, or partially within a CMA with a 
gatin aca population between 250,000 and 999,999 
3 Small M Census division(s) containing, within or partially within a CMA/CA with a 
sia aeae population between 50,000 and 249,999 
Census divisions that share a boundary with a CMA/CA and the CMA has to 
4 Nonmetro-Adjacent 
have a population greater than 50,000 
; Census divisions that do not share a boundary with a CMA/CA that has a 
a Nonmetro-Nonadjacent 
population greater than 50,000 
Note: Because CMA and CA boundaries are different than census division boundaries, census divisions may: (1) 
contain entire CMA/CAs; (2) be found completely within CMA/CA boundaries; or (3) be only partially within the 


territory of a CMA or CA. In all cases, the census division is classified using the Beale code that is associated with 
the size of that CMA/CA. 


Initially, census divisions were given Beale codes based on their population characteristics and 
relative locations for each of the census years 1976, 1981, 1986 and 1991.* As towns or smaller 
metro areas grow larger, their Beale codes change over time. In effect, census divisions move up 
the rural/urban hierarchy. However, for some types of longitudinal analysis, this reclassification 
can be a problem. 


The primary objective of this paper is to measure change in the location and composition of 
industry through time. Therefore, it is important for our purposes to be able to distinguish 
between two forces that have been behind the change in manufacturing activity across Canada’s 
rural/urban hierarchy: change that results from the growth or decline of industry and change that 
results from the reclassification of census divisions. Allowing the classification of census 
divisions to change hampers the interpretation of changes in the importance of economic activity 
across different geographic units because of resulting discontinuities at the census years. It means 
that changes in the importance of manufacturing in a particular area can be caused either by 
inherent growth in that region or by reclassification. For example, growth in metro fringe areas 
can be caused either by the fact that industry in these areas was inherently more dynamic or 
because smaller metro or rural areas were being reclassified or absorbed into metropolitan areas. 
Since we want to know, for example, the extent to which industry that was in rural regions at the 
beginning of the period grew more or less quickly than industry that was in larger centres, we 
need to remove the effect of reclassification on our measures of changing activity. To do so, it is 


important that we be able to hold the original classification constant since 1976—the start of our 
study. 


4 4 S : Ae 5 
For intercensus years, codes remained fixed based on their classification from the previous census. 
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To hold the classification of census divisions constant through time, two problems had to be 
resolved. First, through the study period many census divisions across Canada grew in Size, 
resulting in their reclassification and, at times, those of their neighbours.” Second, the boundaries 
of census divisions have not been constant over time. This is particularly true of census divisions 
in Quebec, which were completely redrawn in 1991. 


We have taken two steps to overcome these difficulties. First, for those census divisions whose 
borders have not changed over time, we have maintained their 1976 classification constant 
throughout the study period. This eliminates the reclassification problem. When a census 
division’s borders changed we followed a more complicated procedure. In cases where census 
divisions were split, we combined them together to match their 1976 boundaries. In the few 
instances where census divisions were amalgamated, we adopted the new, rather than 1976, 
boundaries. In many instances, census division boundaries were completely redrawn, which 
made it impossible to recombine them to recreate earlier or later census geographies. To address 
this problem, plants were assigned point locations using postal codes. The point locations, in 
turn, were used to allocate plants to the 1976 census geography. A detailed discussion of the 
procedures we used can be found in Appendix A. 


3.2 Measuring change in the rural/urban hierarchy 


As we have noted above, one of the objectives of this paper is to measure various dimensions of 
change within the Canadian rural/urban hierarchy. In this sub-section, we review several 
measures of change that are related to productivity, specialization and turnover or turbulence 
within the economic system. 


I. Wage rates and labour productivity 


In this paper, wage rates are measured as the wages paid per production worker on an annualized 
basis. Productivity is measured as value added per worker, a form of labour productivity. 
Changes in labour productivity can be caused either by changes in technology® or increases in the 
capital intensity of an industry. Similarly, differences in labour productivity across geographic 
areas can be caused by differences in efficiency or differences in capital intensity. We do not try 
to disentangle these two causes in this paper. 


For example, the reclassification of a Nonmetro-Nonadjacent census division to small metro might also result in the 
reclassification of those census divisions that border its new CA boundaries to be reclassified from Nonmetro- 


Nonadjacent to Nonmetro-Adjacent. 
© We define technological change broadly to include those factors internal to the firm (e.g., incorporation of more 


efficient machinery) and those external to the firm (e.g., changes in the worker skills) that influence productivity 
outside of changes in the capital/labour ratio. 
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2. Measures of Industry Concentration 


The specialization measures focus on whether a region’s output is concentrated in a relatively 
narrow set of industries. There are two measures of industry concentration. The first is the Top 


4 
Four Industry Concentration Index. It is defined as Con4, = oy or the share of the top four 

J=1 
industries in terms of employment, where sij is the share of industry 7's employment in region /. 
This measure is a simple four-industry concentration ratio, which captures the percent of a 
region’s employment that is accounted for by the largest four industries. It varies from 4/n, where 
n is the number of industries in a region to 1. The lower bound occurs when all industries are 
equally important. The upper bound occurs when four or fewer industries account for all 
employment. 


The second measure is the Herfindahl Measure of Concentration. It 1s defined as the sum of the 


n 
squared shares of each industry; that is, HJ, = Fos . It varies from 1/n, when all industries have 
j=l 
the same share, to 1, when the largest accounts for all employment. Contrary to the first measure, 
the Herfindahl index considers the entire distribution of employment shares across all industries 
and not just the most important four industries. 


3. Measures of Industry Share Change 


Measures of industry specialization provide us with an external picture of its outward structure. 
The final set of measures examines the amount of dynamic change within a region. A region may 
look relatively stable using a concentration measure but have a great deal of underlying change. 
For example, in two adjacent periods, the four-industry concentration ratio may be the same, but 
the identity of the four most important industries may have changed completely. 


The measure of industry share change simply sums up all the absolute value of changes in 
industries’ shares between two periods and divides by two. The latter is done to account for the 
fact that all growth in market share must be offset by a decline in share, and thus dividing by 2 
avoids double counting. This measure of industrial change is defined as the Industry Share 


Change Index (ISC) = pas 842 where ¢ refers to the year. The ISC can be seen as a 
jal 


measure of instability. 
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4. Results 
4.1 The changing industrial structure of the Canadian rural/urban hierarchy 


At issue is the extent to which there have been dramatic shifts in the location of production 
across different levels of the rural/urban hierarchy over the last twenty-two years. In particular, 
can we see the same loss of importance in the urban centres in Canada as the United States? If 
yes, how has the deterioration in the relative size of these central urban centres been matched by 
corresponding growth in the major urban suburbs or has the decline been associated with growth 
of small metropolitan areas? Have rural areas also suffered a decline or have they benefited from 
the decline in the relative size of the urban core? 


We address these questions by observing changes in manufacturing employment across the 
rural/urban hierarchy. An alternative metric that can be used to measure importance is shipments, 
which measure the extent that regions are more or less successful in capturing market share. The 
two metrics do not always move together. A geographic region’s share of shipments may go up 
and its employment share go down if its industries are becoming relatively more productive than 
other regions. In order to keep the presentation concise, we only present employment trends in 
this section. In the next section, we report trends in relative productivity across the rural/urban 
hierarchy, which is an indirect measure of changes in shipment shares. 


We divide this sub-section into three parts. The first reviews the broad trends in employment and 
employment shares experienced by Canada’s urban and rural areas. Since national trends can 
mask significant regional differences, the second section looks into employment changes across 
the rural/urban hierarchy in Canada’s two most important manufacturing regions, Ontario and 
Quebec. In the third part, we break down employment by industry. Here we wish to determine 
whether shifting employment shares are driven by a few industries or whether we are observing 
across-the-board shifts in manufacturing employment. 
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I. National Employment Trends 


We analyse employment trends in two ways—first, by both reporting their levels and shares of 
employment across the Beale categories over time (Table 3), and second, by testing whether the 
employment share trends evident in Table 3 are statistically significant (Table 4). We test for two 
types of trends, linear and non-linear (quadratic). If the trend is linear, the regression coefficient 
on the TREND’ variable and its level of statistical significance is reported. However, if the trend 
is non-linear we report the slopes and statistical significance for two variables, TREND and 
TRENDSQ' (see Table 4). We define non-linearity narrowly here as only those cases where 
TREND and TRENDSQ are significant and take on opposite signs. A negative parameter for 
TREND and a positive one for TRENDSQ indicates that the slope of the employment share trend 
is increasing over time and possibly an initial negative trend may have reversed itself by the end 
of the period. Similarly, if TREND is positive and TRENDSQ is negative, the slope of the Beale 
category’s share is falling over time and potentially an initially positive trend may have been 
reversed. We should add that any trend reversal seen in the data may be confirmed by TREND 
and TRENDSQ taking on opposite signs, but such a reversal cannot be identified based on the 
TREND and TRENDSQ parameter estimates alone. Throughout the rest of the paper we employ 
this methodology to test the statistical significance of trends, either in separate tables or in the 
data tables themselves. 


Between 1976 and 1997, the most dramatic change in employment share occurred in the Large 
Metro areas. Employment share in the cores of Canada’s large metropolitan areas fell from 
34.2% to 27.5%. In contrast, the Large Metro Fringe increased its share consistently over the 
period, rising from 10.1% to 15.8% (see Tables 3 and 4). Taken together, the Large Metro and 
Large Metro Fringe’s share of employment changed little over the period. It increased from 
44.3% to 46.6% in 1990, but then declined to 43.3% in 1997. Therefore, although there have 
been major shifts within Canada’s largest metropolitan regions from their cores to their suburbs, 
these regions taken together have not experienced a serious decline in their share of 
manufacturing employment relative to smaller urban and rural areas. 


It should be kept in mind that the suburbanisation of manufacturing employment experienced by 
large urban centres may also be occurring in smaller centres as well. However, we cannot 
observe these trends because our geographic units—census divisions—are too large to discern 
such small geographic shifts in employment. 


7 The linear model is specified as follows: Y=a+bTREND +€, where Y is the variable whose trend we are 
analysing and TREND is a time based variable, which starts at 1 for 1976 and increases by | for every subsequent 


year of the study. 
’The non-linear model is specified as Y =a+bTREND + cTRENDSQ + € , where TRENDSQ is simply TREND 


squared. By including TRENDSQ in the regression equation, we are able to determine whether there is a non-linear 
(quadratic) relationship between time and the Y variable. 
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Table 4. Trend Analysis of Employment Shares, Preferred Models 
Beale Code TREND 
Large Metro (0) 34.8884 | (0.0000) (0.0000) 


TRENDSQ 


Large Metro Fringe (1) 9.6552 | (0.0000) (0.0000) 
Medium Metro (2) 18.9190 | (0.0000) (0.0064) (0.0070) 
Small Metro (3) 15.5290 | (0.0000) (0.0000) (0.0000) 
Nonmetro-Adjacent (4) 10.2189 | (0.0000) (0.0000) 


Nonmetro-Nonadjacent (5) | 11.7568 
Note: p-values are in parentheses. 


(0.0000) (0.0102) 


For most of the smaller urban and rural classifications, we also observe significant, albeit 
smaller, shifts in employment than the Large Metro and Large Metro Fringe (see Tables 3 and 4). 
Medium Metro was the exception. Its share was the same at the beginning and end of the study 
period, although it did lose some of its share in the middle. The share of employment in Small 
Metro areas fell significantly through most of the study period, in relative and absolute terms. On 
the other hand, the two rural categories gained employment and employment shares between 
1976 and 1997 (see Tables 3), with employment share increases being stronger for the 
Nonmetro-Adjacent category (see Table 4). 


It is important to distinguish between the employment trends in Nonmetro-Adjacent and Nonmetro- 
Nonadjacent areas. Nonmetro-Adjacent areas consistently increased their employment share, while 
any shifts in employment towards Nonmetro-Nonadjacent did not occur until the mid to late 1990s 
(see Tables 3 and 4). Therefore, although there has been an apparent shift towards rural manufacturing 
employment, this trend has been strongest in rural regions that are in the shadow of metropolitan 
areas. Employment may be moving out of urban regions, but it is not moving that far away. 


Overall, these results show that the relative and absolute decline of the cores of Canada’s largest 
metropolitan regions has coincided with increasing employment and employment shares in the 
suburbs of these cities, rather than a large shift in employment down the rural/urban hierarchy 
towards smaller metropolitan and rural regions. The growing importance of rural employment 
observed over the period—which is consistent with trends observed in the U.S. (Nucci and Long, 
1996 and 1997) —was the result of the small relative decline of large urban regions combined 
with the declining shares of small metropolitan areas. In short, manufacturing employment 
remains concentrated in Canada’s largest metropolitan regions and, outside of these regions, it is 
the rural parts of the country that have experienced growing manufacturing employment. 


2. Regional Employment Trends 


In the United States, Nucci and Long (1996 and 1997) have found that shifts in manufacturing 
production across the rural/urban hierarchy vary considerably depending on the region under study. By 
implication, the national shifts in employment and employment shares across the rural/urban hierarchy 
that we have documented to this point may obscure significant regional differences. To explore this 
possibility, we compare employment trends in Ontario and Quebec. We focus on these provinces for two 
reasons. First, Ontario and Quebec together account for three-quarters of Canada’s manufacturing 
employment (see Table 1), and therefore, they have a strong influence on the national trends. Second, 
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Ontario and Quebec have the most diverse urban structures of all the provinces (see Figure 1), which 
permits us to compare trends across all rural/urban classifications. 


Employment trends by Beale classification are reported for Ontario and Quebec in Table 5. In the table 
we break the study period into three shorter periods that correspond to the business cycles the Canadian 
economy experienced since 1976: 1976-1980; 1981-1989; and 1990-1997. For each period, the average 
level of employment and its share of average total employment are reported by Beale category and 
industry. We also report employment levels for the beginning and end years of the study period. 


There are substantial differences between the rural/urban hierarchies in Ontario and Quebec, in 
terms of the weights of their components and their underlying dynamics. The most apparent 
difference is the top-heavy nature of Quebec’s rural/urban hierarchy compared to that of 
Ontario’s. In both provinces, there is one Large Metro classified census division (see Figure 1), 
the Island of Montreal in Quebec and the new City of Toronto (formerly Metro Toronto) in 
Ontario. In 1976, the Large Metro core of Toronto accounted for 31.5% of manufacturing 
employment in Ontario, while the Large Metro core of Montreal accounted for about 49.2% of 
employment in Quebec (see Table 5). Although both trend downward over time, the decline is 
some 10 percentage points in Quebec and only about 5 percentage points in Ontario. The Island 
of Montreal has experienced a much more dramatic relative decline than the central core of 
Toronto. Moreover, the relative decline of Montreal’s urban core has been steady throughout the 
study period. Toronto’s core only experienced a falling share of employment in the 1990s (see 
Table 5). In contrast to their urban cores, the fringes of Toronto and Montreal grew both in 
absolute and relative terms. But the Large Metro Fringe in Ontario increased its share of 
employment by 10.1 percentage points, while it only increased by 3.5 percentage points in 
Quebec between 1976 and 1997 (see Table 5). 


The employment trends experienced by the Large Metro and Large Metro Fringe in Ontario and 
Quebec reflect the differing fortunes of the Toronto and Montreal metropolitan regions. That is, 
when added together, the Large Metro and Large Metro Fringe census divisions in both provinces 
form what we might call the Toronto and Montreal “city-regions”.”? The Toronto city-region 
share of employment in Ontario increased from 45.6% to 50.5% over the study period (see Figure 
2). Toronto increased its share of manufacturing employment until 1990 and then experienced a 
slight decline, which corresponded with sharp employment losses after 1989. Toronto’s gains 
through the 1970s and 1980s were at the expense of all other rural/urban categories, except 
Nonmetro-Adjacent (see Table 5). 


Unlike Toronto, Montreal’s share of employment fell consistently over the period, from 59.6% in 1976 
to 52.3% in 1997 (see Figure 2). Montreal’s falling share was the result of declining employment in the 
Montreal region and increasing employment in rural regions of Quebec (see Table 5). Combined, the 
Nonmetro-Adjacent and Nonmetro-Nonadjacent categories increased their employment shares in 


Quebec by 8.9% between 1976 and 1997. In Ontario, these rural region’s shares remained essentially 
Static. 


9. ; : 2 3 

The city-region metropolitan area boundaries used here do not correspond precisely to the standard Census 
Metropolitan Area (CMA) boundaries. Consequently, the results presented here are not directly comparable to other 
published information that is based on the Toronto and Montreal CMA boundaries. 
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In summary, we find that Large Metro regions in both Ontario and Quebec have lost 
manufacturing employment in absolute and relative terms, which is consistent with the national 
trends that we have already observed. However, the two provinces differ in many other respects. 
In particular, Quebec has experienced a large shift in employment away from the Montreal city- 
region towards the rural parts of the province, while employment in Ontario has concentrated in 
the Toronto region at the expense of almost all other rural/urban categories. In other words, 
Toronto’s suburbs have drawn employment away not only from its core, but also other rural and 
urban regions. Montreal’s fringe, on the other hand, has not been as dynamic. It is the rural parts 
of Quebec that have grown the most. 


Why Montreal and Toronto have followed such different paths since 1976 is beyond the scope of 
this paper. Vinodrai (2001) analyses in greater detail the changing industrial structures of 
Montreal and Toronto, as well as Vancouver. She finds that part of the reason why Montreal and 
Toronto followed such different trajectories was differences in their industrial structures. 
Montreal has experienced large job losses in labour intensive industries, like clothing and 
textiles, while growing employment in industries such as aerospace have not been enough to 
compensate. Toronto, on the other hand, was not as specialized in the labour intensive industries. 
Differences in the industrial structures of Toronto and Montreal do not explain the whole story. 
Often for the same industries Montreal experienced declining employment and Toronto the 
opposite, which is an indication that Toronto was more successful at attracting investment 
capital. 


Figure 2. Toronto and Montreal Employment Trends, 1976-1997 
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3. Changes in Industrial Structure 


As we have demonstrated above, measuring changes in manufacturing employment on a national 
basis across the rural/urban hierarchy may hide considerable regional differences. Similarly, 
looking only at changes in aggregate manufacturing employment may mask variation in the types 
of industries found in rural and urban places over time; that is, changes in their industrial 
structure. In essence, we are interested in answering the following question: Are the shifts that 
we have observed across the rural/urban hierarchy driven by a broad spectrum of manufacturing 
industries or are they being driven by just a few industries, whose growth or decline may have a 
particularly strong effect on some rural/urban categories? If it is the former, we may conclude 
that there is a basic shift from one geographic region to another that depends on the general 
attractiveness of the region and is not related to the fortunes of one particular industry. If it is the 
latter, it is more appropriate to study the causes of the growth and decline of particular industries 
to understand the reasons for the growth of certain regions. 


In order to study whether there are underlying differences in the broad trends that we have 
observed so far, we break the manufacturing sector down into five sectors ’—labour-intensive, 
natural resource-based, scale-based, product differentiated and science-based.'! The five groups 
are distinguished on the basis of the primary factors affecting the competitive process in each 
sector. For the resource-based sector, the primary factor affecting the competitive process is 
access to natural resources. These are industries in which the ratio of value-added to materials 
inputs is small because there is little value added beyond the raw materials stage. For the labour- 
intensive sector, the primary factor is labour costs. These industries pay relatively low wages. For 
the scale-intensive sector, the primary factor is the existence of scale economies. These are 
industries that are capital intensive. They include both iron and steel, which are concentrated in 
urban areas, and forest industries, which are based in rural areas. For product-differentiated 
industries, the primary factor is the ability to tailor production to highly varied demand 
conditions. These tend to be industries with higher advertising/sales ratios. For science-based 
industries, the primary factor is the rapid application of scientific advances. These tend to be 
industries with higher R&D/sales ratios. 


ON eee ee ee 
10¢e¢ Baldwin and Rafiquzzaman (1994) for a discussion of the definition of these sectors. 

'! Tn this paper, industry classifications are held constant for the first year of entry of the plant rather than allowing 
each plant’s classifications to change over the period. Consequently, statistics reported by industrial sector may 
differ slightly from those published elsewhere. 
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We summarize employment trends for these five industries in Table 6. As in Table 5, we break the 
study period down into shorter periods that correspond to the business cycle. For each period, the 
average level of employment and its share of average total employment are reported by Beale 
category and industry. To provide a basis of comparison, the period averages are also reported for 
all industries together. The table can be read in two ways. Reading down the columns allows us to 
see how the industrial structure of the various rural/urban categories has changed over time; reading 


across the rows provides a perspective on how each industry is distributed across the rural/urban 
continuum. 


During the period since 1976, the level of total Canadian manufacturing employment located in the 
labour-intensive and scale-based sectors fell, with labour intensive industries declining the most. 
The level of employment in the natural resource-based, product-differentiated and the science-based 
sectors rose slightly over the period (see Table 6, last column). The scale-intensive sector paid the 
highest wages on average; the labour-intensive sector paid the lowest wages on average. Over time, 
the relative wages in both the labour-intensive and the product-differentiated sectors have fallen 
compared to the scale-based sector. And the amount of internal restructuring from firm growth and 
decline has been greatest in the labour-intensive and the product-differentiated sectors. 4 


We turn the discussion now towards describing the specific trends in employment and employment 
shares by industry. For natural resource based industries, the patterns roughly reflect shifts at the 
aggregate level; employment shares of the Large Metro and Small Metro areas declined while the 
shares of the Large Metro Fringe and the two rural classifications increased. Medium Metro’s share 
of employment has remained largely constant (see Table 6). 


In labour-intensive industries, we see the typical shift away from Large Metro regions and towards 
the Large Metro Fringe, which increased its absolute level and share of employment (see Table 6). 
Nevertheless, the Large Metro and Large Metro Fringe together reduced their employment share 
from the 1976-80 to the 1990-97 period by 1.8 percentage points. Medium Metro and Nonmetro- 
Nonadjacent categories increased their employment shares as a consequence. It is worth noting that 
the increase in relative employment in rural areas was not accompanied by an increase in absolute 
employment. In absolute terms, none of the smaller metropolitan or rural classifications gained 
employment. 


For scale-intensive industries, where rural areas have a strong presence due to the forest industries, 
employment-share growth has been strongest in the Large Metro Fringe and Nonmetro-Adjacent 
categories (see Table 6). These are also the only categories that experienced employment growth 
over the period. In absolute and relative terms, employment fell in Large Metro, Medium Metro, 
and Small Metro areas between the 1976-80 and 1990-97 periods. 


Large Metro again lost employment and experienced a declining share of employment in product 
differentiated industries. Gains in employment and employment shares in this sector were 
concentrated in the Large Metro Fringe and Nonmetro-Adjacent Beale categories (see Table 6). 


2Tbid. 
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The fifth and final broad industry category is science-based industries. The Large Metro areas 
dominate this sector (see Table 6). As was the case with scale-based industries, this sector 1s also 
the one where the Large Metro regions were most effective in maintaining their employment shares. 
Furthermore, for Large Metro areas, this is the only sector where employment over the period 
increased in absolute terms. Of the five broad industries, science-based were also remarkable 
because they are the most urban; rural areas account for less than 10% of employment here. 
Moreover, employment is increasingly concentrated in the Large Metro Fringe and Medium Metro 
areas. These two categories combined with Large Metro increased their share of employment from 
81.6% for the 1976-80 period to 84.9% for the 1990-97 period. Gains at the upper end of the 
rural/urban hierarchy in the science-based sector were at the expense of Small Metro areas, which 
have lost employment and their share of employment. 


Now that we have reviewed the shifting locational patterns of these five broad industrial sectors we 
return to answer the question we posed at the beginning of this section. That is, are we observing a 
broad-based shift in manufacturing employment or is it more industry or sector specific? Clearly, 
there has been an across-the-board shift in employment away from Large Metro areas and towards 
the Large Metro Fringe. Only in science-based industries were Large Metro areas able to increase 
employment in absolute terms (see Table 6). Employment change in the other rural/urban categories 
tended to be more idiosyncratic. Medium Metro areas have increased their share of employment in 
labour intensive and science-based industries, but have reduced their share of scale-intensive 
employment. Therefore, although the employment share of Medium Metro areas was the most 
stable between 1976 and 1997, its industrial structure has changed. For Small Metro areas, the share 
of employment in natural resource, scale-based and science-based industries fell over the period, 
while Small Metro’s share of the other two sectors remained constant. The two rural categories also 
follow their own paths. Nonmetro-Adjacent regions increased their share of employment across 
natural-resource, product differentiated and scale-based industries but lost employment shares in the 
labour intensive and science-based sectors. Finally, Nonmetro-Nonadjacent consistently increased 
its share of employment in natural resource and labour intensive industries, while it experienced 
relatively minor share increases in the other sectors. 


Overall, it is apparent that within large metropolitan regions, production in every industrial sector 
has shifted towards the suburbs. Outside of these large centres the pattern is more complicated. No 
general industry shifts can be identified as driving the relative rise or decline of smaller urban and 
rural Beale categories. Furthermore, for most industries, there is no apparent shift up or down the 
rural urban hierarchy. The one exception is science-based industries, which appear to have 
concentrated over time in the top half of the rural/urban hierarchy. 


In summary, during the study period, employment has shifted away from the large metro cores and 
towards the fringes of these metropolitan regions and rural areas of the country. This general shift 
parallels trends in the United States (Nucci and Long, 1996 and 1997) and is consistent with broader 
intra-metropolitan employment trends observed in Canada (Coffey, 1994). Like Nucci and Long, we 
find that trends in the location of manufacturing employment vary depending on the region in 
question. Specifically, employment in Ontario has tended to concentrate in the Toronto urban 
region, especially its urban fringe. In Quebec, the Montreal urban region has experienced a falling 
share of provincial employment. It is the rural regions of Quebec that have been the most dynamic. 
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Finally, by breaking employment down by manufacturing sector, it is apparent that there has been a 
broad shift in manufacturing production across many industries away from the centres of large 
metropolitan areas and to their fringes. The pattern for other rural/urban regions is by no means as 
clear. The pattern of change depends on the industry and the region in question. 


4.2 Variations in wage rates and labour productivity across the rural/urban 
hierarchy 


Size, using employment or employment shares, provides us with one measure of performance. 
Other characteristics provide additional information that may be used to evaluate the desirability of 
an industry. For example, industries differ in terms of wages paid, and therefore, the quality of the 
jobs provided. They also differ in terms of their labour productivity, which in turn is influenced by, 
inter alia, capital intensity and technologies used. 


In order to examine the difference in relative wages paid across the rural/urban hierarchy, we 
compare wage rates for each Beale category to the national wage (see Table 7).'° Changes in 
relative wage rates will reflect changes in industry composition, changes in relative skill levels and 
changes in relative demand for workers. 


The relative wages of production workers differ significantly depending on their location within the 
rural/urban hierarchy. The spread between the highest and lowest relative wages by Beale category 
averaged 17% between 1976 and 1997-ranging from a maximum of 22% and a low of 12%. Large 
Metro and Nonmetro-Adjacent tended to have below average wage levels throughout the study 
period. Small Metro had the highest wages levels and Medium Metro and Nonmetro-Nonadjacent 
tended to have wages that were above the national average. 


These results are quite different from those reported for the United States. Gale (1997) reports that, 
in 1992, U.S. core metro areas paid the highest hourly wage and that rural, nonmetropolitan areas 
paid from 12% to 20% less. In Canada, wages are lowest in the cores of large metropolitan areas 
and are near the national average in rural parts of the country. 


Also reported in Table 7 is a statistical analysis of relative wage trends over time. As relative wages 
varied considerably across the rural/urban hierarchy, so did their trends. Relative wages in Large 
Metro and Medium Metro areas fell gradually over time, with Large Metro moving further and 
further away from the national average and Medium Metro converging with the national average. 
Nonmetro-Adjacent areas increased from 9% below the national average in 1976 to about the 
national average in 1997. For all three classifications, these trends were statistically significant. 
Relative wage rates in the Large Metro Fringe areas, which took employment share away from 
Large Metro areas, fell initially and then recovered by the end of the study period. This trend 
reversal is confirmed statistically: TREND is negative and TRENDSQ is positive. Relative wages in 
Small Metro areas increased through the first half of the study period, but declined to their initial 
levels by the end. Again, this non-linear trend was confirmed statistically. Finally, relative wage 


ae 


13We use production workers for this analysis. 
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rates in rural Nonmetro-Nonadjacent areas hovered slightly above the national average over the 
study period. There was no statistically discernable trend for Nonmetro-Nonadjacent areas. 


Table 7. Relative Production Worker Wages in Manufacturing , 1976-1997 


Nonmetro- Nonmetro- 
Bete Sane Medium Metro Small Metro mt ‘ 
Fringe Adjacent Nonadjacent 


(4) 


Large Metro 


(0) 


1976 1.04 1.05 1.09 0.91 1.02 
1977 1.03 1.05 1.09 0.92 1.02 
1978 1.03 GS 1.09 0.93 103 
1979 1.03 1.05 1.07 0.94 1.03 
1980 1.01 1.05 1.07 0.95 1.04 
1981 1.01 1.05 1.07 0.94 P02 
1982 1.01 1.06 1.09 0.95 1.02 
1983 1.02 1.05 1.10 Des) 1.03 
1984 LOZ 1.06 1.14 O95 1.00 
1985 1.02 1.04 1.14 0.95 1.00 
1986 1°03 1.04 LZ 0.96 1.01 
1987 103 1.04 bet 0.96 1.02 
1988 1.03 1.04 1.11] 0.97 1.03 
1989 1.03 1.03 1.10 0.97 1.03 
1990 1.01 1.04 1.10 (97) 1.03 
199] 1.02 1.04 1.09 0.99 1.04 
1992 1.01 1.04 1.10 0.98 1.03 
1993 1.04 1.04 1.08 0:99 1.03 
1994 1.05 1.04 1.08 0:98 Hol 
1995 1.04 1.03 1.09 0.99 1.03 
1996 1.03 1.02 LO 0.99 1.03 
1997 1.05 1.02 1.09 1.00 1.01 
apr ice negative*** positive* positive*** RU Rese 
ositive - negative* - 


Note: *indicates significance at the 5% level, **indicates significance at the 1% level and *** indicates 
significance at the 0.1% level. 


The differences in wages across urban/rural regions describe the extent to which workers in a given 
region are generally better off because they receive higher annual earnings. This difference may 
reflect a number of different factors. It may be because a region generally attracts industries that pay 
higher wages—or it may be because of a higher wage structure for all industries in that region. To 
investigate the extent to which industry structure affects wage differences, we graph the average 
relative wage rate for the period across the Beale categories and the average that is corrected for 
industry structure in Figure 3. The latter is obtained by following a three-step procedure. The first 
step is to calculate the average relative wage rate for each industry across Beale codes (using the 5- 
sector definition). In the second step, each industry’s wage is transformed into its relative wage 
compared to that industry’s national average. The final step is to average the result for each Beale 
code across all its industry sectors. The first two steps effectively provide us with a measure of the 
degree to which wages vary across Beale codes within industries and the third step provides a 
summary of these within industry differences for each Beale. Therefore, this procedure provides us 


Analytical Studies Branch — Research Paper Series - 22 - Statistics Canada No. 11F0019 No. 169 


with a measure of relative wages after accounting, albeit in a rudimentary way’, for across industry 
wages differences. 


When this correction is made, the urban/rural wage profile changes dramatically. The four urban areas 
now have relative average wages that are slightly above 1, but they are very similar one to another. The 
two rural areas have relative average wages that are below 1. Thus, once industry characteristics are taken 
into account, a difference emerges between the group of urban areas and the two rural areas that is more 
similar to the differences that exist in the United States (see Gale, 1997 and 1998). 


The changes that have taken place over time in the relative wages are also muted when the effect of 
industry is taken into account. In Figure 4, we graph the ‘corrected’ mean relative wage at the 
beginning and at the end of the study period. The central core of the urban area still declines, but the 
fringe increases over time rather than decreases. Both the medium and small metro show a slight 
decline in their relative wage rate, but the changes are not large. The rural adjacent area still 
experiences improvements in its relative wage rate. In summary, correcting for industry mix shows 
that the urban area that was gaining manufacturing employment over this period (the Metro Fringe) 
also saw an increase in its relative wage compared to the central core area. 


Labour productivity provides a second measure of regional performance. The variation in labour 
productivity across regions reflects a number of factors—differences in capital intensity, differences 
in the use of advanced technologies, and differences in efficiency. Labour productivity is often seen 
as a useful performance measure because it speaks to the underlying competitiveness of industries 
found in various categories of urban and rural regions. Industries that have been growing relatively 
more quickly in Canada tend to be those with higher labour productivity (Baldwin, Durand and 
Hosein, 2001). 


In order to track the relative labour productivity (RLP) of different areas, we calculate the ratio of the 
share of value added!> to the share of production workers and these are reported in Table 8. The lowest 
and highest levels of RLP, on average, are found in the same areas that had the highest and lowest 
relative wage rates—Large Metro and Small Metro. Relative wages and productivity differ most for 
Medium Metro and Nonmetro-Adjacent categories; Nonmetro-Adjacent had below average wages but 
above average productivity and we observe the opposite for Medium Metro. 


Although RLP and wage levels differed across the Beale categories, their trends are similar. The 
statistical trend analyses in Tables 7 and 8 show RLP and relative wages are moving in the same 
direction. Large Metro Fringe and Medium Metro areas experienced a relative decline in RLP; 
Nonmetro-Adjacent experienced an increase. The relationship between relative productivity and wages is 
confirmed by Table 9, which reports the degree of correlation between relative wage rates and relative 
productivity for each of the Beale categories over time. In all cases, the correlation between relative 
wages and productivity is positive, though they are generally not highly significant. 


14 Similar results are obtained when industrial structure using a shift-share type wage decomposition using a more finely 


grained industrial classification (Campbell and Brown, 2001). 
15 This uses what is called census manufacturing activity value added, which includes a component of purchased 


services and, as a result, is not exactly the same as GDP value added. 
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Figure 3. Relative Production Worker Wages (average 1976-1997) 
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Figure 4. Relative Production Worker Wages, Selected Periods 
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Differences in relative productivity across urban/rural areas are mainly a function of industry mix. 
As Figure 5 demonstrates, value added per worker is much more similar across geographic areas 
within an industry sector than it is across industry sectors. The differences in relative labour 
productivity outlined in Table 8 may therefore be more a function of differences in industrial 
structure than differences in capital intensity or differences in efficiency. In order to correct for 
industry effect, we calculate the RLP for each industry across each geographic region and then 
average the result for all Beale code regions across all industry sectors. Both the uncorrected and the 
corrected RLP are plotted in Figure 6. Before correction, the major metro central area has a lower 
labour productivity than does the fringe metro areas that are gaining employment. After the 
corrections, there is little difference across the urban areas; however, the nonadjacent rural areas all 
have lower value added per worker than the urban group. Taking the results on wages and labour 
productivity together, it may be concluded that rural areas pay lower wages and firms react by 
adopting technologies that are probably less capital intensive and, therefore, have lower labour 
productivity. 


Table 8. Relative Labour Productivity in Manufacturing, 1976-1997 


Large Metro Pate Metro” Meedium Metro Small Metro pope gues 
Fringe Adjacent Nonadjacent 
(0 1) (2) 3 4 (5) 
1976 0.99 1.05 1.03 1.09 0.90 0.92 
1977 0.98 1.06 1.02 1.09 0.90 0.94 
1978 0.97 1.09 1.02 1.09 0.88 0.95 
1979 0.97 1.02 1.03 1.09 0.93 0.98 
1980 0.99 0.97 1.00 Tog 3) 0.91 0.98 
1981 LOZ 1.01 1.03 1.10 0.88 0.90 
1982 1.04 1.05 1.00 1.05 0.92 0.90 
1983 0.99 1.07 1.03 1.09 0.93 0.89 
1984 0.98 1208 1.03 1.12 0.95 0.88 
1985 0.97 1.01 1.05 aa 0.94 0.91 
1986 0.96 1.04 1.01 1213 0.95 0.95 
1987 0.95 0.96 1.00 1-15 0.98 1.02 
1988 0.95 0.95 0.98 1.18 0.96 1.03 
1989 0.98 0.94 0.95 1.18 0.98 1.01 
1990 1.02 0.95 0.98 1.14 0.92 0.96 
199] 1.08 0.92 0.98 1.07 0.93 0.94 
1992 1.07 0.95 0.99 1.09 0.91 0.89 
1993 1.04 0.98 0.99 1.08 0.95 0.91 
1994 0.99 1.03 0.97 1.09 0.98 0.96 
1995 0.96 0.99 0.97 1.10 1.01 1.02 
1996 0.97 1.06 0.99 1.07 1.04 0.90 
1997 0.96 1.08 1.01 1.09 1.00 0.87 
TREND negative*** negative*** positive*** positive*** 
TRENDsQ| _"° "en? nea : negative*** abe 


Note: *indicates significance at the 5% level, **indicates significance at the 1% level and *** indicates 
significance at the 0.1% level. 
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Figure 5. Relative Value Added per Worker 
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Figure 6. Relative Labour Productivity 


1.15 


da 


1.05 


0.95 


0.9 


0.85 


0.8 


Large Metro Large Metro Fringe Medium Metro Small Metro Nonmetro Adjacent Nonmetro Nonadjacent 


—¢— corrected —#~ uncorrected | 


Analytical Studies Branch — Research Paper Series - 26 - Statistics Canada No. 11F0019 No. 169 


Large Metro Nonmetro- Nonmetro- 
Fringe Adjacent Nonadjacent 


(5) 


Note: *indicates significance at 5% confidence level and **indicates significance at 1% confidence level. 


It is evident that the trends and levels of RLP differ markedly across the rural/urban hierarchy. What 
we want to ask now is, do we observe the same patterns when RLP is broken down by industry? 


That is, is it just one or two industries driving changes in RLP or are these trends more broadly 
based? 


Changes in RLP for each sector and Beale classification are summarized in Table 10. Previously we 
used the business cycle to divide the study period. In this case, we report average levels of RLP for 
three roughly equal periods of time for each of the industries. Also reported in Table 10 are the 
results of a statistical analysis of RLP trends over time. We use the same methodology as above. 


It is apparent from Table 10 that aggregate trends in RLP reported to this point mask crosscurrents 
of change at the industrial level. For example, although the aggregate trend for Large Metro is 
negative, several industries were moving in opposite directions over the study period. Labour 
intensive and scale-based industries were trending downwards, while product differentiated and 
science-based industries became more productive relative to the national average. A different story 
emerges for Large Metro Fringe. In all sectors, there was an initially negative trend, but this trend 
had slowed for natural-resource and possibly reversed for scale-intensive industries. Therefore, 
Large Metro Fringe’s decline was largely arrested and possibly reversed by change within these two 
industries. For Medium Metro areas, the overall trend is negative, but at the industrial level scale- 
based industries appear to be driving this trend. The trends for Small Metro, Nonmetro-Adjacent 
and Nonmetro-Nonadjacent are also complicated, with industries often moving in different 
directions or reversing their own initial trends over the study period. In conclusion, trends in RLP 
across the Beale classifications are not the result of uniform increases or decreases in relative 
productivity of their industries. There is no apparent structural change that has provided rural or 
urban regions with an advantage that has uniformly driven their industries’ productivity upwards or 
downward relative to the national average. 


Overall, our findings contrast with evidence from the United States. There, labour productivity and 
wages tended to decline as we move down the rural/urban hierarchy (Gale, 1997 and 1998). In 
Canada, Large Metro areas are the least productive and pay the lowest production worker wages, 
while Small Metro areas are the most productive and pay the highest wages. Moreover, the most 
rural regions of the country pay wages and have industries with productivity levels that are at or 
above the national average. However, much of the differences in both wage and labour productivity 
are the results of the industrial structure. After industry structure is considered, rural areas pay lower 
wages and are characterized by lower labour productivity. Finally, although the relative productivity 
of rural and urban areas has changed through time, their trends are not uniformly positive or 
negative when broken down by industry. 
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Table 10. Relative Labour Productivity, by Industry 


Period/Trend 


All Industries 
1976-82 
1983-89 
1990-97 
1976-97 


Natural Resource-Based 


1976-82 
1983-89 
1990-97 
1976-97 
TREND 
TRENDSQ 
1976-82 
1983-89 
1990-97 
1976-97 
TREND 
TRENDSQ 
Scale-Based : 


1976-82 
1983-89 
1990-97 
1976-97 
TREND 
TRENDSQ 


1976-82 
1983-89 
1990-97 
1976-97 
TREND 


‘Science-Based 


1983-89 
1990-97 
1976-97 
TREND 
TRENDSQ 


Large Metro Medium esi ere Nonmetro- Nonmetro- 
Pe ieee Fringe Metro Adjacent Nonadjacent 
(0) (1) (2) (3) (4) (5) 
he ee WY) ee el ee eee eee 
000s He 4 1.09 ite: a 
0.97 1.00 1.01 1.14 0.96 0.96 
1.01 0.99 0.98 1.09 0.97 0.93 
0.99 ipa 0.94 0.94 
1.15 0.95 1.04 1.12 0.83 0.75 
1.14 0.86 1.08 La 0.88 0.75 
1.20 0.82 1.03 12 0.84 0.77 
1.16 0.87 105 TEL, 0.85 0.76 
ive *** itive *** 
no trend Wie Sai ae no trend Pes no trend no trend 
0.92 iS 1.06 1.20 0.97 0.87 
0.91 1.06 1.06 1.24 0.98 0.90 
0.93 fag, 1,06 1.20 0.96 0.88 
; RK } oR a yeRty EK City ype eK 
negative negative hovieena positive positve Howe 
0.97 — 0.97 1.02 1.05 ae 1.03 
0.91 0.97 0.99 1.09 0.97 1.07 
0.87 1.05 0.98 1.06 1.03 1.02 
0.9] 1.00 1.00 1.07 0.98 1.04 
negative** negative* negative** cavieane positive *** positive* 
- positive** - . negative* 
1.03 0.99 1.02 0.97 1.00 0.92 
1.07 0.97 0.99 0.97 1.04 0.86 
1.07 0.99 1.00 0.97 0.99 0.85 
1.06 0.98 1.00 0.97 1.01] 0.88 
no trend no trend no trend no trend no trend HERING 
1.05 1.08 0.87 0.97 0.95 0.81 
1.08 1.07 0.84 0.97 0.92 0.71 
fe) 0.98 0.85 O75 0.94 0.83 
1.10 1.04 0.86 0.89 0.94 O79 
Ositive*** — negative*** sitive *** 
P é no trend jason no trend no trend 


Differentiated _ 


TRENDSQ 


FOhRI. 


negative *** 


Note: * significant at the 5% level, ** significant at the 1% level, *** significant at the 0.1% level. 
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4.3 Measures of specialization 


To this point we have analyzed trends in employment levels, wages and labour productivity across 
the rural/urban hierarchy. One of the themes that emerged from this analysis is that underneath the 
slowly evolving aggregate trends in employment (or productivity) are crosscurrents of change at the 
industrial level. This implies the industrial structure of various levels of the rural/urban hierarchy 
may be changing over time. One consequence of industrial change is that regions may become more 
or less specialized. In this section, we present two measures of specialization. | 


Our first specialization measure focuses on the extent to which an area concentrates on a small 
number of industries. The Top Four Industry Concentration Index'® (Con4;) indicates that there is a 
considerable difference in specialization across the urban-rural hierarchy; rural areas tend to have 
their employment concentrated the most in their top four industries and large urban areas the least 
(see Figure 7). There also appears to be some convergence over the period; Large Metro areas are 
becoming more specialized over time and the other Beale categories less so. This is confirmed by 
the trend analysis presented in Table 11. Large Metro has a statistically significant positive trend 
and the rest of the Beale categories have significant negative trends. Despite the tendency for 
concentration ratios to fall, there are still substantial differences between the top and bottom of the 
rural/urban hierarchy at the end of the period. 


Large Metro (0) (<0.000) 
Large Metro Fringe (1) (<0.000) 


Medium Metro (2) (<0.000) 
Small Metro (3) (<0.000) 
Nonmetro-Adjacent (4) (<0.000) 
Nonmetro-Nonadjacent (5) (<0.000) 


Note: p-values are in parentheses. 


Specialization was also measured using the Herfindahl Measure of Concentration. The Herfindahl 
index is a broader measure of specialization that the Con4; index, because it takes into account the 
entire distribution of employment shares across all industries. The Herfindahl index confirms the 
findings based on narrower Con4; index. That is, specialization is inversely and strongly related to a 
census division’s place in the rural/urban hierarchy and there appears to be a trend towards more 
diversity among the Beale categories and in particular the Nonmetro-Nonadjacent and Small Metro 
categories (see Figure 8 and Table 12). The one exception to this trend is Large Metro, whose 
Herfindahl index increased over the period, but only marginally. 


16 Note the industry here is defined at the 4-digit 1980 SIC level, rather than the aggregate industry definitions used in 
the preceding analyses 
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Figure 7. Top Four Concentration Index, 1976-1997 
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Figure 8. Herfindahl Index, 1976-1997 
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Table 12. Herfindah] Trend Analvsis 


Beale Code CONSTANT TREND 


Large Metro (0) (<0.000) (<0.000) 
Large Metro Fringe (1) (<0.000) (0.001) 
Medium Metro (2) (<0.000) (0.025) 
Small Metro (3) (<0.000) (<0.000) 
Nonmetro-Adjacent (4) (<0.000) (<0.000) 


Nonmetro-Nonadjacent (5) (<0.000) (<0.000) 


Note: p-values are in parentheses. 


To the extent that higher levels of specialization (or higher levels of diversity) imply greater 
susceptibility to economic shocks, these results suggest that those places lower down in the 
rural/urban hierarchy are becoming less prone to economic shocks. On the other hand, at the 
opposite end of the rural/urban hierarchy, there appears to be a greater degree of vulnerability. 


4.4 Industry turnover across the rural/urban hierarchy 


Measures of industry share change allow us to rank regions on the basis of their instability. In 
Figure 9, we plot the overall index of share change—ISC index—a measure of industry turnover. 
The Beale category with the least amount of change is the Large Metro area—with about 4 percent 
per year. The areas with the highest instability are the rural areas (the Nonmetro Adjacent and the 
Nonmetro-Nonadjacent)—with rates of turnover generally above 10 percent. There is, therefore, a 
correlation between industry turnover or economic shocks and the degree of specialization/diversity. 
The rural areas are more specialized and are more likely to experience changing importance of their 
industrial structure. 


It is noteworthy that the Large Metro Fringe areas experienced as much turnover as the two rural 
areas. We have previously seen that this group has been growing relative to the central Large Metro 
areas. This growth has been accompanied by a relatively high instability index, thereby indicating 
that the growth has changed the relative importance of their industrial structure more than it 
changed the industrial structure of the Large Metro areas that were in decline. 


Table 13. ISC Index Trend Analysis 


Large Metro (0) (<0.000) (0.005) 
Large Metro Fringe (1) (<0.000) (0.639) 


Medium Metro (2) (<0.000) (0.007) 
Small Metro (3) (<0.000) (0.285) 
Nonmetro-Adjacent (4) (<0.000) (0.668) 
Nonmetro-Nonadjacent (5) (<0.000) (0.021) 


Note: p-values are in parentheses. 
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We also observe an increase in the degree of turnover over the period for several rural/urban 
categories (see Figure 9). Statistically, there is a significant increase in turnover in Large Metro, 
Medium Metro and Nonmetro-Adjacent areas (see Table 13). In the other three Beale classifications 
the trend is insignificantly different from zero. Therefore, there is some evidence that turnover 
across industries is increasing over time. 


Figure 9. Industry Share Change Index 
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5. Conclusion 


Between 1976 and 1997, there has been a shift in the manufacturing sector from the central areas of 
large metropolitan regions towards their suburbs. The general tendency towards suburban 
employment in these large metropolitan regions was not accompanied by a large shift in 
employment towards those places further down the rural/urban hierarchy. Nationally, large 
metropolitan regions experienced a small loss of their share of employment during the study period. 


Still, the share of manufacturing employment in rural regions has increased slightly over the study 
period. This was the result of a declining share of employment in Small Metro areas combined with 
a slight loss of employment share on the part of large metropolitan regions. Of the two rural regions, 
the Nonmetro-Adjacent areas increased their share the most. Only in the 1990s did Nonmetro- 
Nonadjacent areas begin to increase their share of employment. Therefore, as was the case in the 
U.S., there is some evidence of a shift towards rural manufacturing employment, but this 
phenomenon has been largely limited to those places in the shadow of metropolitan regions. 


Although national trends indicated large metropolitan regions were relatively stable between 1976 
and 1997, at the regional level there were large differences in their trajectories. Employment in the 
Montreal city-region declined as a share of Quebec’s employment throughout the study period. The 
Toronto city-region, on the other hand, increased its share of employment in Ontario. Montreal’s 
relative decline benefited rural parts of the province the most, while Toronto’s relative rise was at 
the ‘expense’ of Medium Metro and Small Metro areas. 


The suburbanization of employment observed in large metropolitan regions occurred across a broad 
range of sectors. It was particularly strong in natural resource-based, labour intensive and product 
differentiated industries. Large Metro areas were far better at maintaining employment in scale-based 
and science-based industries. Employment trends for the other Beale classifications were not as clear. No 
region exhibits growth across all industries. Labour intensive sectors are generally associated with the 
decline in central urban areas. But growth therein came from the newer science-based sectors. No one 
industry then can be identified as driving either growth or decline across all regions. 


In Nonmetro-Nonadjacent, relative wages have been at or above the national average for most of the 
period. In Nonmetro-Adjacent, relative wages started the period by some 8% below the national average, 
but by the end of the period, the gap had fallen to around 2%. In contrast, the Large Metro Fringe areas 
that tended to grow in relative size experienced a decline in the relative wage rates. However, most of this 
change was the result of changing industrial structure. Once the differences in structure are taken into 
account, wages and productivity differ significantly across the urban/rural hierarchy. 


We have also seen that rural areas tend to specialize in fewer manufacturing industries. A small 
number of industries tends to provide a larger percentage of total employment in rural than in urban 
areas. Diversification is less closely associated with the importance of change. In urban areas, the 
percentage of total employment that turns over every year due to the growth and decline of 
industries is smaller than in rural areas. Only in the Large Metro Fringe is turnover close to that of 
the rural regions, which possibly reflects the influence of growth on its industrial structure. 
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Appendix A: A Method for Creating Consistent Geographic Units for 
Longitudinal Analysts 


Background 


Statistics Canada maintains a Standard Geographic Classification (SGC) system that provides a 
geographic framework for analysis. However, the geographic areas described by the SGC are 
updated every five years, concurrent with the Census of Population. These updates include 
significant boundary changes and can result in areas being reclassified. Thus, difficulties are 
encountered when conducting longitudinal analysis since the geographic unit of analysis does not 
remain constant through time. Therefore, a method for creating a consistent geographic framework 
is required. The objective of this exercise is to develop a method for assigning 1976 census 
geography identifiers to all records in a longitudinal database derived from the Annual Survey of 
Manufactures (ASM) between 1976 and 1997. 


Responses to the ASM are collected at the plant level and each plant is assigned a unique identifier 
(RSN). Matching plant-level records by RSN enables the creation of a longitudinal file that tracks 
each plant through time. The ASM provides a location for each plant in a given year by ascribing it 
to a province, county, and municipality, which together comprise an internal coding system referred 
to as the Manufacturing Geographic Classification (MGC). The MGC is a revision of the SGC 
adopted by the ASM for operational purposes. Table Al outlines the differences between the two 
schemes. 


The MGC is the same as the SGC at the province and county level, where the county (MGC) is 
equivalent to the SGC concept of a census division. The municipality (MGC) is similar, but not 
identical, to the SGC concept of a census subdivision (CSD)."” 


Census subdivisions undergo frequent and significant boundary changes that reflect Canada’s 
changing political geography at the local level. However, census divisions remain more stable 
through time. Therefore, census divisions are used here as the unit of analysis since they provide 
detail at a sub-provincial level, have relatively stable and static boundaries'’, and bridge the 
differences between the two classification systems. The following section describes the 


methodology adopted for assigning all plants in the longitudinal file to a census division based on 
the 1976 census boundary definitions. 


17 ke Fp 

In the MGC, some municipalities are amalgamated whereas in the SGC they are treated as separate entities. Unlike 
coding for the province and county/census division, the actual codes used in the MGC are not the same as those used in 
the SGC. 
18 ee. ; : 3 3 2 

This is true across all of the provinces and territories, with the exception of Quebec. Census division boundaries were 


redrawn in the province of Quebec between 1986 and 1991 resulting in complete geographic discontinuity between 
these two census years. 
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Method 


Given the possibility of shifts in geographic boundaries at the census division level, each plant in 
the longitudinal ASM file can have multiple geographic codes through time. Multiple geographic 
codes can arise from two possibilities: 1) the plant relocated’? or 2) there is a change in the 
geographic structure. In the first instance, the longitudinal record for a plant that relocates (defined 
as a plant that changes province) was split into two records at the point when a change in province 
is detected. After controlling for plant relocation, we address the second issue by assuming that the 
establishment’s location in its entry year represents its location throughout the study period. 
However, this does not solve the problem completely. Using the geographic area assigned to an 
entrant in its year of birth may not result in consistent geographic units since the SGC changes every 
five years. For example, a plant entering in 1992 would be assigned to a census division using the 
1991 census geography, which may not be consistent with the 1976 census geography. 


The majority of plants existed (or entered) at the beginning of the study period and therefore were 
assigned a location using the 1976 census division definitions. Plants entering prior to 1981 were 
readily assigned to a 1976 census division since there were no boundary changes made prior to the 
1981 Census. Only plants entering in 1981 or thereafter needed to have their location adjusted. 


A process for assigning entrants (post-1981) to a consistent geographic structure based on the 1976 
boundary definitions was developed by identifying all of the areas where there were census division 
boundary changes. Since the longitudinal file covers the period between 1976-1997, boundary 
changes between the 1976, 1981, 1986, 1991 and 1996 Censuses were examined using a geographic 
information system (GIS) package. This was used to identify changes in the spatial limits of census 
division boundaries. It was found that there were no significant changes in the geographic hierarchy 
at the census division level between the 1976 and 1981 Census. Therefore, adjustments only needed 
to be made to plants entering in 1986 and thereafter. 


Boundary changes that have taken place at the census division level for each census year (1986 and 
beyond) were identified on a province-by-province basis since the census division also represents a 
sub-provincial level of political jurisdiction in most provinces. Based on these boundary changes, a 
set of rules for assigning 1976 census divisions to establishments entering in 1986 or thereafter were 
developed. The majority of the provinces and territories require no adjustments (Table A2).”° Rules 
were developed to address boundary changes in Quebec, Ontario, Alberta and British Columbia. In 
all other provinces and territories, regardless of year of entry, the assigned census division can be 
treated as the 1976-equivalent census division. Elsewhere, a number of strategies were used to 


'9 In the ASM, a plant is assigned a new RSN if two of the three following conditions are met: a) there is a change in 
ownership; b) there is a physical relocation of the plant; and c) there are significant changes in the output of the plant 
resulting in industry reclassification. Therefore, not all plant relocations are accounted for in this exercise. Since this 
study is predicated upon the geographic location of plants, additional changes are made to improve locational accuracy. 
20 Some boundary changes were considered too small to make a difference. For example, census divisions in the 
Northwest Territories were redrawn but most of the reallocated area was part of Great Bear Lake. Other boundary 
changes included corrections to the cartography, as well as some municipal boundary changes. If census subdivision 
level data were available, some of these changes could have been implemented. 
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generate 1976-equivalent census divisions depending on whether census divisions were split, 
amalgamated, or otherwise changed. These strategies are described in detail in the following 


sections. 


a. Census-Division Splits 


The first type of geographic change involves the splitting of census divisions after 1981. In this 
scenario, large census divisions are divided into two or more smaller census divisions (Figure A1). 
This occurred in Alberta and British Columbia. Therefore, census divisions are adjusted for some 
entrants between 1986 and 1997 to account for the splitting and renumbering of census divisions 
(Table A3). 


b. Census-Division Amalgamations 


The second type of geographic boundary change involves the amalgamation of census divisions 
after 1981. In the absence of census subdivision level data, this is more problematic. It is difficult to 
assign a plant to an original census division, since there are multiple possibilities. Due to this 
limitation, this is the only case where 1976 boundaries are cast forward to their 1986 equivalent. 
There are only three areas in eastern Ontario where regional restructuring resulted in the 
amalgamation of census divisions (Table A4; see for example Figure A2). 


c. Census-Division Restructuring—British Columbia and Quebec 


The third type of geographic boundary change occurs when there are changes to census division 
boundaries that do not follow existing census division boundaries (Figure A3). This type of 
geographic restructuring requires a different approach and is applied only to a portion of British 
Columbia and across all of Quebec. 


In British Columbia, the boundaries in the Vancouver area were significantly redrawn between the 
1986 and 1991 Censuses. Therefore, entrants between 1991 and 1997 in these areas could belong to 
a number of 1976-equivalent census divisions and—in the absence of census subdivision level 
data—it is difficult to identify to which 1976 census division they belong. Table A5 shows the 
possible equivalents for each area where there were boundary changes. To overcome this problem, 
the postal code associated with each of the plants was used; this process is described in more detail 
below. 


The problem is more extensive in Quebec. Census division boundaries across that province were 
significantly redrawn between the 1986 and 1991 Censuses. There were no major boundary changes 
between 1981 and 1986 in Quebec. Therefore, census divisions assigned to plants entering Quebec 
prior to 1991 can be used as the 1976-equivalent census division. The postal codes for all plants 
entering in Quebec in 1991 or thereafter were used to assign 1976-equivalent census divisions. 
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Postal code information for entrants in the specific regions of British Columbia (Table A5) and 
Quebec was derived from a physical location file maintained by the ASM that tracks each plant 
location.*! These postal codes were linked to geographic co-ordinates (latitude, longitude) using 
Statistics Canada’s postal code conversion file (PCCR).”” These geographic coordinates (with 
postal code identifiers) were then plotted using a desktop GIS package. These points were then 


overlaid with the 1976 Census Division boundaries to identify the 1976 Census Division in which 
they were located (Figure A4). 


It should be noted that there are some data quality issues associated with the physical location file. 
Some of the records had invalid postal codes or had postal codes that suggested the plants were 
located in another province or country. In this very small number of cases, an imputation method 
was used based on the census division assigned upon entry. That is, all other records that were 
assigned to that census division in that year were examined to identify their 1976-equivalent census 
division. The plant with the invalid postal code was then assigned a 1976-equivalent census division 
based on where the majority of the other plants in the same census division were allocated using the 
1976 geographic structure. 


In addition to data quality issues, there are some errors associated with using postal codes. Postal 
codes are most accurate within urban areas, where a postal code usually represents one side of a 
street block. In rural areas, postal codes can represent a wider area; therefore, the point location 
assigned to the postal code does not represent the exact physical location of that postal code (see 
Statistics Canada, 1997c). However, the probability of the postal code location being correct in rural 
areas increases when linked with larger areas (such as census divisions). 


21 While the physical location file could have been used to address some of the other problems described above, there 
are some issues regarding data quality. This is discussed in more detail below. The magnitude of this problem is 
minimised by using the postal code only after considering all other options. on 

22 While the PCCF provides a link between each postal code and its position within the census geography, it is only 
linked to the most recent census geography. However, the PCCF also provides coordinate information that enables us to 


map these to other vintages of census geography. 
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Table Al. Comparison of Geographic Classifications 


Manufacturing 
Geographic Classification 
(MGC) 


Standard Geographic 
Classification 
(SGC) 


Province Province 
Census Division (CD) County 
Census Subdivision (CSD) Municipality 


Table A2. Census Division Adjustments by Province 


SGC Code Province / Territo Required 


Newfoundland 
Prince Edward Island 
Nova Scotia 

New Brunswick 
Quebec 

Ontario 

Manitoba 
Saskatchewan 
Alberta 

British Columbia 
Northwest Territories 
Yukon Territory 


Table A3. Census Division Adjustments for Splits and Renumbering 


Original SGC Code | 1976 SGC Equivalent 
Entry years Province Census 
Division Division 


1986-1997 48 48 
1986-1997 
1986-1997 
1986-1997 
1986-1997 
1986-1997 
1991-1997 
1991-1997 
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Table A4. Census Division Adjustments for Amalgamations 


Original SGC Code | 1986 SGC Equivalent 


Entry years Province Census Province Census 
Division Division 


1976-1985 35 DD 
1976-1985 a2 

1976-1985 a5 

1976-1985 35 

1976-1985 

1976-1985 5B) 


1976-1985 35 


Table A5. Census Division Restructuring in British Columbia 


Potential 1976 SGC 
Entry years Original SGC Code Equivalent 
Census Census 
Province | Division | Province Division 
59 ie 59 11 


15 
1] 


1991-1995 
1991-1995 
1996-1997 
1996-1997 
1996-1997 
1996-1997 
1996-1997 
1996-1997 
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Figure Al. The splitting of census divisions in northern Alberta and British Columbia 


British 
Columbia Alberta 


—— 1976 Census 
1991 Census 


Figure A3a. Census divisions in the Montreal area using the 1976 boundary definitions 
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Figure A3b. Census divisions in the Montreal area using the 1991 boundary definitions 


Figure A4. Plotting the coordinates of postal codes to assign them to 1976 census divisions in the 
Montreal area 
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